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(54) Pharmaceutical non-Inorganic saline solutions for endonasal administration 

(57) The subject-matter of the Invention are phar- 
maceutical non inorganic saline solutions for endonasal 
administration containing 

a) a calcitonin, preferably salmon, as acetate salt, 

characterized in tiiat it further contains the organic 
excipients 

b) N-(methyl)-glucamine. 

c) tromethamine, 

d) citric acid and 

e) polyvinylpyrrolidone ranging from K15 to K120. 

These are odourless and tasteless and thus have 
improved patient's compliance not having tiie undesira- 
ble secondary effects of known compositions as well as 
permit a complete and accurate analysis of the active 
principle and develop less degradation products during 
storage. 
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Description 

The invention is concerned witli novel pharnnaceutical non saline solutions for endonasal administration containing 
a natural or modified calcitonin, having enhanced organoleptic characters and a better patient's compliance. 
5 Calcitonins are well-known long chain polypeptides used for convenient prophylaxis and therapy of some diseases, 
like Pagefs disease, hypercalcemia and osteoporosis. 

Calcitonin salmon is widely and efficiently adopted for the treatment of the above indications, so that specific mon- 
ographs have been included in the most qualified pharmacopoeias, like Eur. Ph. II Ed., DAB 10 (1991), BP 88, F.U. IX 
Ed.. 

10 The above pharmacopoeias indicate that calcitonin salmon (dry active ingredient), as acetate salt, shall contain 
minimum 4,000 1. U. per milligrams (biological assay) and not more than 1 0% by weight of water and not more than 1 5% 
by weight of acetic acid. Storage condition at about 4''C/8^C is also prescribed for the powder stability. 

Already there have been described saline compositions of caldtontn salmon for endonasal administration, which 
are stabilized with an appreciable quantity of acetic acid, but this presence results in that the entire composition devel- 
15 ops remarkable unpleasant odour of acetic acid. 

Addltionafly in the above compositions it is not possible to analytically establish the exact aliquot of acetic acid 
included in the active ingredient calcitonin (maximum 1 5% by weight) and the part of acetic acid, which has been added 
to the formulations as stabilizing excipient. 

In other previous compositions (DE-A 33 35 086), hydrochloric acid has been used to adjust the pH value of the 
20 solution. This practice is also very unconvenient due to that hydrochloric acid is able to remove acetic acid from caici* 
tonin acetate salt, thus determining an undesired liberation and odour of acetic acid. 

Other publications teach that aliquots of calcitonins, for endonasal administration, therapeutically bioequivalent to 
those administered by parenteral route, are normally absorbed through the nasal mucosa and are also generally well 
tolerated. Calcitonins, specifically calcitonin salmon, as acetate salt, is remarkably unstable and, when it is not suitably 
25 formulated (bacterial contamination, pH exceeding 4.5, packed in non nitrogen atmosphere) or stored at temperatures 
above 8°C. it may develop some degradation products, which have already been described by some authors in the pub- 
lished literature. 

In fact in same compositions (DE-A 33 35 086), benzalkonium chloride is used to avoid the bacterial contamination 
during the storage period and/or the utilization, but several studies have indicated that this preserving agent is able to 
30 produce some undesirable secondary effects (Am. J. Ophatalmol. 1 05 (6) [1 988] pages 670 to 673; Contact Dermatitis 
17 (1) [1987] pages 41 to 42; Cutis 39 (5) [1987] pages 381 to 383). 

Thus the problem underiying to the invention is to create novel pharmaceutical solutions for endonasal administra- 
tion containing a natural or modified calcitonin, preferably salmon, as acetate salt which are odouriess and tasteless 
and thus has Improved patient^s compliance not having the undesirable secondary effects of known compositions as 
35 well as permit a complete and accurate analysis of the active principle and develop less degradation products during 
storage. 

Surprisingly this has been attained by the invention. 

The invention is based on the surprising recognition that non inorganic saline aqueous solutions containing natural 
or modified calcitonin as acetate salt (active principle) and besides water only organic excipients, described in the most 

40 common pharmacopoeias, like pharmaceutically acceptable acids, bases, suspending agents and, optionally C1.4 
alkylesters of p-hydroxybenzoic acid fulfil the above requirements. Surprisingly it has been found that such a composi- 
tion as defined below is very suitable for endonasal administration, when applied to the nasal mucosa and it is odour- 
less and tasteless, properties that improve the patient's compliance. Moreover it allows to perform a complete and 
accurate analysis of the active ingredient calcitonin salmon (including its volatile impurities, like acetic acid) and to min- 

45 Imize the profile of degradation products during the ageing period. 

Hence the subject matter of the invention are pharmaceutical non inorganic saline solutions for endonasal admin- 
istration containing 

a) a natural or modified calcitonin, preferably salmon, as acetate salt. 

so 

characterized In that it further contains the organic excipients described In the most common pharmacopoeias 

b) N-(methyl)-glucamine [meglumine], 
55 c) tromethamine. 

d) citric acid and 

e) polyvinylpyn'olidone ranging from K15 to K120. 
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The active principle and the said organic excipients are dissolved in water. 

Advantageously the calcitonin is human calcitonin, eel calcitonin, cartxxalcitonin, chicken calcitonin or porcine cal- 
citonin. 

Pref6rak>ly the polyvinylpyrrolidone is of the type K30. 
5 Preferred solutions according to the Invention contain 

a) the calcitonin as acetate salt in concentration of 250 I.U./ml to 5,000 I.U./ml, 

b) the N-(methyl)-glucamine in concentrations of 2.0 to 5.0 mg/ml, 

10 

c) the tromethamlne in concentrations of 1 .0 to 4.0 mg/ml. 

d) the citric acid In concentrations of 5.0 to 9.0 mg/ml and 

IS e) the polyvinylpyrrolidone ranging from K15 to K120 in concentrations of 5 to 25 nfig/ml. 

It is particularly preferred that the concentration of the calcitonin as acetate salt [a)] is from 500 1.U. to 1 .200 1.U./ml. 
Furthermore it is particularly prefen'ed that the concentration of the N-(methyl)-glucamine [b)] is from 2.5 to 4.0 
mg/ml. 

20 Moreover it is particularly preferred that the concentration of the tromethamine [c)] Is from 1 .5 to 2.5 mg/ml. 
It Is also particularly preferred that the concentration of the citric acid [d)l is from 6.0 to 8.0 mg/ml. 
Furthermore it is particularly preferred that the concentration of the polyvinylpyrrolidone ranging from K15 to K120 
Is from 8 to 15 mg/ml. 

Moreover it is preferred the solutions according to the invention are sterile formulations. 
2S According to an advantageous embodiment of the Invention the solutions according to ttie Invention contain 1 ore 
more 0^.4 alkylester(5) of p-hydroxybenzoic acid [f)] for additional protection. 

Preferably the C1.4 alkylester(s) of p-hydroxybenzoic acid [f)] is/are methyl p-hydroxybenzoate and/or propyl p- 
hydroxybenzoate. 

It is also preferred that the solutions according to tiie invention have pH values of from 3.0 to 5.0. particularly from 
30 3.6 to 4.2. 

A special particularly preferred solution according to the Invention contains 
550 I.U./ml of calcitonin salmon as acetate salt [a)] 
3.33 mg/ml of N-(methyl)-glucamine [b)] 
2.10 mg/ml of tromethamine [c)] 
35 6.82 mg/ml of citric acid [d)] 

10.00 mg/ml of polyvinylpyrrolidone K30 [e)] 
1.00 mg/ml of methyl p-hydroxybenzoate (f)] 
0.10 mg/ml of propyl p-hydroxybenzoate [f)] 
976.65 mg/ml of water for injectable preparations. 
40 A furtiier special particularly prefered solution according to the invention contains 
1 ,077 I.U./ml of calcitonin salmon as acetate salt [a]] 
3.33 mg/ml of N-(metiiyl)-glucamine [b)] 
2.10 mg/ml of tromethamine [c)] 
6.82 mg/ml of citric acid [d)] 
45 10.00 mg/ml off polyvinylpyn^olidone K30 [e)] 

1.00 mg/ml of ethyl p-hydroxybenzoate [f)] 
0.10 mg/ml of propyl p-hydroxybenzoate [fj] 
976.65 mg/ml of water for injectable preparations. 
By the solutions according to the invention the quality and the quantity of degradation products, during the storage 
50 period, is minimized. Thus tiiey produce, during ttie ageing period of 18 months, only a very reduced quantity of the 
inactive degradation product hydroxy-calcitonin. Advantageously tiiey present, after 18 months of shelf-life, a total 
quantity of degradation products substantially less than tiie 5% by weight limit indicated by various pharmacopoeias 
[Eur. Ph. II Ed., DAB 10 (1991). BP 88, FU IX Ed.] for calcitonin salmon substance. They are very suitable for endonasal ' 
administration, when dispensed in convenient well known delivery system. 
55 The surprising advantages of the pharmaceutical solutions according to the Invention summarized as fbllows: 

A) The presence of citric acid [d)]. useful to adjust the pH to values of from 3.0 to 5.0, particularly 3.6 to 4.2, allows 
to determine specifically and precisely, by using conventional analytical methods described in several publications, 
the exact quantity of acetic acid, contained as volatile impurity in calcitonin salmon. 
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In fact, if acetic acid was added to the solution Instead of citric acid, it would not be possible to determine, in the 
formulated preparation, the quantity of the volatile impurity acetic acid (maximum 15% by weight) contained in cal- 
citonin salmon. 

B) The solution according to the invention with citric acid [d)] is organolepticaliy more acceptable to those patients, 
who doni tolerate the unpleasant odour of acetic acid, contained in some conrpositlons on the market. 

C) Citric add [d)] has been partially buffered, in the solutions according to the invention, to pH 3.0 to 5.0, particu- 
larly 3.6 to 4.2, by using suitable concentrations of tromethamine [c)] and N-(m6thyi)-glucamine (b)] instead of 
sodium acetate, which can also develop a remarkable odour of acetic acid. 

D) Polyvinylpyrrolidone ranging from K15 to K120, particularly K30 [e)] is purposely included into the composition 
for endonasal administration, since surprisingly it is suitable to prolong the time of contact between the solution and 
the nasal mucosa for its binding properties. 

E) In the solutions of the invention, the presence of preserving agents is optional, because the manufacturing proc- 
ess is carried out to obtain sterile formulations. Moreover the nasal bottles are equipped with suitable pumps, char- 
acterized by absence of air Introduction after actuation (dispensing the solution), eliminating, in this way. the 
possible bacteria contamination, during the usage. Therefore C1.4 all^lesters of p-hydroxybenzoic acid, particularly 
methyl p-hydroxybenzoate and/or propyl p-hydroxybenzoate, [Q] are introduced Into the solutions of the invention 
only for additional protection, in case of an exceptional presence of bacteria. 

F) Various pharmacopoeias fix an individual limit of 5% by weight for each related substance {DAB (1991) "Ver- 
wandte Substanzen"; Eur. Ph. II Ed. "Substances apparent^es": BP 88 "Related substances"} for calcitonin salmon 
powder, as acetate salt, while other publications, more specifically Pharmaceutical Research Vol. 9, N. 11. 1992 
("Degradation of Synthetic Salmon Calcitonin in Aqueous Solution" - Kang Choon Lee, Yoon Joong Lee. Hyun Myo 
Song. Chang Ju Chun and Patrick P. DeLuca) indicate that tiie degradation product is only tiie reduced calcitonin 
salmon (dihydro-calcitonin), when the solution presents an acidic pH. Now surprisingly it has been found that the 
solutions of the invention produce only an inactive degradation product and minimize its quantity, during the ageing 
period of storage. 

The described embodiments of the invention may apply also to other natural or nxxJified calcitonins, alike human 
calcitonin, eel calcitonin, carbocaldtonin. chicken calcitonin, porcine calcitonin. 

The solutions according to the invention can be administered as drops, inhaler or spray, dispensed in suitable well 
known delivery systems. 

The invention is furtiier illustrated by the following examples. 



Example 1 



Preparation of 25,000 botties (2.0 ml) of calcitonin salmon nasal spray 50 I.U./actuation 



Each actuation dispensing 90 m-I of solution (50 I.U. of active principle) 1 ml of tiie solution containing the following 
constituents: 
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Ingredient 


Amount 


Calcitonin salmon as acetate salt 


550I.U. 


N-(Methyl)-glucamine 


3.33 mg 


Tromethamine 


2.10 mg 


Citric acid (pH 3.6 to 4.2) 


6.82 mg 


Polyvinylpyrrolidone K30 


10.00 mg 


Methyl p-hydroxybenzoate 


1.00 mg 


Propyl p-hydroxybenzoate 


0.10 mg 


Water for injectable preparations 


976.65 mg 



The manufecturing process is carried out with the following conventional steps: 
20 a) 38.0 kg of water for injectable preparations are introduced in a stainless steel dissolutor. 
p) In about 3 litres of water are separately prepared two solutions containing: 



25 



solution A: 
solution B: 



105.0 g of tromethamine + 165.0 g of citric add 

166.5 g of N-(methyl)-glucamine + 163.5 g of citric add. 



30 

y) Once the above solutions have been completely dissolved, they are added to the water in the dissolutor. 

5) Under constant and slow stirring, 500.0 g of polyvinylpyrrolidone K30, 50.0 g of methyl p-hydroxybenzoate and 
5.0 g of propyl p-hydroxybenzoate and, finally, the remaining quantity of citric acid (12.5 g) are added to yield the 
pH value of 3.6 to 4.2. 

£) Separately 27.50 x 1 0^ I.U. of calcitonin salmon as acetate salt are dissolved in about 50 ml of solution, resulting 
from step thus obtaining the mother solution. 

Q Under constant and slow stirring, the mother solution of calcitonin salmon and the remaining quantity of water 
are added to the dissolutor to yield 50 kg. 

Alt manufacturing steps from a) to 0 are carried out under nitrogen atmosphere at positive pressure. 
The obtained solution is filtered for sterilization and subsequently bottled under nitrogen atmosphere at positive 
45 pressure according to the well-known methods in the Art. 

Example g 

Preparation of 38,461 bottles (1 .3 ml) of calcitonin salmon nasal spray 100 t.U./actuation 



35 



40 



50 



Each actuation dispensing 90 ^1 of solution (1 00 I.U. of active principle) 1 ml of the solution containing the following 
constituents: 



55 
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Ingredient 


Amount 


Calcitonin salmon as acetate salt 


1.077 I.U. 


N-(M6thyl)-glucamine 


3.33 mg 


Tromethamine 


2.10 mg 


Citric acid (pH 3.6 to 4.2) 


6.82 mg 


Polyvinylpyrrolidone K30 


10.00 mg 


Methyl p-hydroxybenzoate 


1.00 mg 


Propyl p-hydroxybenzoate 


0.10 mg 


Water for injectable preparations 


976.65 mg 



Hie manufacturing process Is carried out with the following conventional steps: 
20 a) 38.0 kg of water for injectable preparations are introduced in a stainless steel dissdutor. 
p) In about 3 litres of water are separately prepared two solutions containing: 
solution A: 1 05.0 g of tromethamine + 1 65.0 g of citric add 

25 

solution B: 1 66.5 g of N-(methyl)-glucamlne + 1 63.5 g of citric acid. 

y) After tiie complete dissolution of these solutions they are added to the water In the dissolutor. 

30 5) Under constant and slow stirring, 500.0 g of polyvinylpyrrolidone K30, 50.0 g of metiiyl p-hydroxybenzoate and 
5.0 g of propyl p-hydroxybenzoate and, finally, the remaining quantity of citric acid (12.5 g) are added to yield the 
pH value of 3.6 to 4.2. 

e) Separately a mother solution of calcitonin salmon as acetate salt is prepared by dissolving 53.85 x 1 0^ I. U. of this 
35 active principle in about 50 ml of solution resulting from step y). 

Q Under constant and slow stirring, the mother solution of calcitonin salmon and tiie remaining quantity of water 
are added to the dissolutor to yield 50 kg. 

40 All manufacturing steps from a) to C) are canried out under nitrogen atmosphere at positive pressure. 

The obtained solution is sterilized and bottled under nitrogen atmosphere at positive pressure according to tiie well- 
known methods in the Art. 

Examples 

45 

Stability study of calcitonin salmon nasal spray preparations of Exarrples 1 and 2 

The stability study is carried out comparing the pharmaceutical solution according to the invention of Examples 1 
and 2 to two formulations available on the market, in order to assess the quality and the quantity of degradation prod- 
so ucts, during an interval of 18 montiis at tiie controlled storage temperature of 42V-f8''C. 

Formulations I and II are those indicated in Examples 1 and 2. while the compared formulations C and D have the fol- 
lowing compositions: 

55 Formulation III: 1 ml of solution containing 550 I.U. of calcitonin salmon as acetate salt. 0.002 g of glacial acetic 
acid. 0.002 g of sodium acetate trihydrate. 0.0075 g of sodium chloride and water fbr Injectable 
preparations q.s. to 1 ml. 
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Formulation IV: 1 ml of solution containing 550 I.U. of calcitonin salmon as acetate salt, 0.1 mg of benzalkonium 
chloride. 8.5 mg of sodium chloride, 4 mg of 0.1 N hydrochloric acid and 990.025 mg of bidistilled 
water. 

5 The obtained results are summarized in the following Table 1 . 



Table 1 





TIME 0 (Initial) 


AFTER 18 MONTHS 


Formulation 


Degradation products 




hydroxy -calci- 
tonin % by weight 


dihydro -calcitonin 
% by weight 


hydroxy -calci- 
tonin % by weight 


dihydro -calcitonin 
% by weight 


Formulation 1 (Example 1) 


0.11 


0 


1.87 


0% 


Formulation II (Example 2) 


0.13 


0 


2.14 


0% 


Formulation III 


0.10 


0 


4.31 


2.58 


Formulation IV 


0.12 


0 


5.06 


2.37 



As it may be taken from the above results, the pharmaceutical formulations of the invention (I und II] generate, dur- 
ing the considered ageing period of 18 months, remarkably minor quantities of the inactive degradation product 
25 hydroxy-calcitonin, compared to reference formulations III and IV which additionally produce another related substance 
indicated as dihydro-calcitonin (reduced calcitonin). 

Exaoplfi^ 

30 Comparative study of organoleptic characters of the pharmaceutical formulations I (according to the invention) and III 
(reference) of Example 3 

In order to assess the tolerabtllty and compliance of the considered preparations, a comparative double-blind study 
between the pharmaceutical formulation I (according to the invention) and II (reference) of Example 3 has been carried 
35 out, by administering them to a total of 20 healthy and non smoking volunteers, divided into two groups. 

In phase 1 test, 10 volunteers have inhaled formulation I while the second group formulation III. Phase 2 test was 
caried out. after two hours interval, by administering to the first group formulation Hi and to the second group formula- 
tion I. 

The obtained results are summarized in the following Tables 2 and 3. 



Table 2 



Phase 1 Test 


Organoleptic evaluation 


Formulation I 


Formulation III 


Odour of acetic acid 


0 


7 


Odourless 


9 


1 


' No difference 


, 1 


2 
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5 
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Phase 2 Test 


Organoleptic evaluation 


Formulation 1 


Formulation III 


Odour of acetic acid 


0 


9 


Odourless 


8 


0 


No difference 


2 


1 



It results from the above Tables 2 and 3 that most of the treated volunteers of the two groups (16) have reported 
IS that formulation 111 (reference) has a statistically significant unpleasant odour of acetic acid, while 17 volunteers have 
not detected any specific odour in formulation I (according to the Invention). 

Claims 

20 1 . Pharmaceutical non inorganic saline solutions for endonasal administration containing 

a) a natural or modified calcitonin, preferably salmon, as acetate salt, 
characterized in that it further contains the organic exdpients 

25 

b) N-(methyl)-glucamine. 

c) tromethamine, 
30 d) dtric acid and 

e) polyvinylpyrrolidone ranging from K15 to K120. 

2. Pharmaceutical solutions according to claim 1 , characterized in that tiie calcitonin is human calcitonin, eel calci- 
35 tonin, carbocalcitonin, chicken calcitonin or porcine calcitonin. 

3. Pharmaceutical solutions according to claim 1 or 2, characterized in that the polyvinylpynrolidone is of the type K30. 

4. Pharmaceutical solutions according to claims 1 to 3, characterized in tiiat they contain , 

40 

a) tiie natural or modified calcitonin as acetate salt in concentrations of 250 I.U./ml to 5.000 1.U./hnl, 

b) the N-(methyl)-glucamine in concentrations of 2.0 to 5.0 mg/ml, 
45 c) the trometiiamine in concentrations of 1 .0 to 4.0 mg/mt, 

d) the citric acid In concentrations of 5.0 to 9.0 mg/ml and 

e) tiie polyvinylpyrrolidone ranging from K15 to K120 in concentrations of 5 to 25 mg/ml. 

so 

5. Pharmaceutical solutions according to claims 1 to 4. characterized in that tiie contentration of the natural or nxxjl- 
fied calcitonin as acetate salt [a)] is from 500 I.U. to 1 .200 I.U./ml. 

6. Pharmaceutical solutions according to claims 1 to 5, characterized in that tiie concentration of the N-(methyl)-glu- 
55 camine [b)] is from 2.5 to 4.0 mg/inl. 

7. Pharmaceutical solutions according to claims 1 to 6, characterized in tiiat the concentration of the trometiiamine 
[c)] is from 1 .5 to 2.5 mg/ml. 
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8. Pharmaceutical solutions according to claims 1 to 7. characterized in that the concentration of the citric add [d)] Is 
from 6.0 to 8.0 mg/ml. 

9. Pharmaceutical solutions according to dalms 1 to 8, characterized in that the concentration of the polyvinylpyn'O- 
5 lidone ranging from K15 to K120 is from 8 to 1 5 mg/ml. 

10. Pharmaceutical solutions according to claims 1 to 9. characterized in that they are sterile formulations. 

11. Pharmaceutical solutions according to claims 1 to 10. characterized in that they also contain 1 or more 
10 alkylester(s) of p-hydroxybenzoic add [f)] for additional protection. 

12. Pharmaceutical solutions according to claims 1 to 11 . characterized in that the C1.4 alkylester(8) of p-hydroxyben- 
zoic add [f)] is/are methyl p-hydroxybenzoate and/or propyl p-hydroxybenzoate. 

IS 1 3. Pharmaceutical solutions according to claims 1 to 12, characterized in that they have pH values of from 3.0 to 5.0. 

14. Pharmaceutical solutions according to claims 1 to 13. characterized in that they have pH values of from 3.6 to 4.2. 

15. Pharmaceutical solutions according to claims 1 to 14, characterized in that they contain 
20 550 1.UThil of calcitonin salmon as acetate salt [a]] 

3.33 mg/ml of N-(methyl)-glucamine [b)] 
2.10 mg/ml of tromethamine [c)] 
6.82 mg/ml of dtric add [d)] 
10.00 mg/ml of polyvinylpyrrolidone K30 [e)] 
25 1 .00 mg/ml of methyl p-h^roxybenzoate (f)] 
0. 1 0 mg/ml of propyl p-hydroxybenzoate [f)] 
976.65 mg/ml of water for injectable preparations 

16. Pharmaceutical solutions according to claims 1 to 15. characterized in that tiiey contain 
30 1 .077 1.U./ml of calcitonin salmon as acetate salt [a)] 

3.33 mg/ml of N-(methyl)-glucamine [b)] 
2.10 mg/ml of tromethamine [c)] 
6.82 mg/ml of dtric add [d)] 
10.00 mg/ml of polyvinylpyrrolidone K30 [e)] 
35 1 .00 mg/ml of methyl p-hydroxybenzoate [f)] 
0.10 mg/ml of propyl p-hydroxybenzoate [f)] 
976.65 mg/ml of water for injectable preparations 

17. Pharmaceutical solutions according to claims 1 to 16. characterized by that they allow to determine predsely. by 
40 using conventional analytical methods, the exact quantity of acetic acid contained, as volatile impurity, in caldtonin 

salmon active ingredient or any other natural or nrKxJified calcitonin as acetate used for their preparation. 

18. Pharmaceutical solutions according to claims 1 to 17. characterized in tiiat they have enhanced organoleptic char- 
acters and show improved patient's compliance, where citric acid [d}], N-(methyl)-glucamine [b)] and trometiiamine 

45 [c)] are used instead of acetic acid and sodium acetate. 

1 9. Pharmaceutical solutions according to claims 1 to 1 8, characterized in that polyvinylpyrrolidone in a range from K1 5 
to K1 20, preferably polyvinylpyrrolidone K30. [e)] is suitable, for its binding properties, to prolong the time of contact 
between tiie solution and the nasal mucosa. 

so 

20. Pharmaceutical solutions according to claims 1 to 19, characterized in tiiat they nrtinimize the quality and tiie quan- 
tity of degradation products, during the storage period. 

21. Pharmaceutical solutions according to claims 1 to 20. characterized in tiiat they produce, during the ageing period 
55 of 18 months, only a very reduced quantity of the inactive degradation product hydroxy-calcitonin. 

22. Pharmaceutical solutions according to claims 1 to 21 , characterized in that they present, after 18 montiis of shelf- 
life, a total quantity of degradation products substantially less than the 5% by weight limit indicated for each impurity 
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(related substance) by various pharmacopoeias [Eur. Ph. II Ed., DAB 10 (1991), BP 88, FU IX Ed.] Ibr calcitonin 
salmon substance. 



23. Pharmaceutical solutions according to claims 1 to 22, characterized in that they are very suitable for endonasal 
administration, when dispensed In convenient well-known delivery system. 
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